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abstract: Four species of larval bucephalids are reported from bivalve molluscs in the Galveston Bay area, 
Texas, and are designated as bucephalid cercaria A from Anadara brasiliana, B from Ischadium recurvum, C 
from Rangia cuneata, and D from Periploma margaritaceum. This report increases the number of bucephalid 
larvae reported from the Gulf of Mexico from 6 to 10. The metacercarial stage of B was obtained experimentally 
in fishes of the genus Fundulus. 
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The family Bucephalidae is named for the dis¬ 
tinctive “ox-head” appearance of the cercarial 
stage. It is basically furcocercous but with con¬ 
tractile furcae resembling horns attached to a 
wider-than-long modification of the tail stem. 
Bucephalid cercariae have long been known to 
develop in branching sporocysts parasitizing the 
visceral mass of both marine and freshwater bi¬ 
valve molluscs. Reports of such infections from 
marine and estuarine waters of the Gulf of Mex¬ 
ico have been summarized recently (Wardle, 
1988). Described below are 4 new cercariae from 
those waters in the Galveston Bay area, Texas. 
Some, or perhaps all 4, may be larvae of species 
whose adults have been named and described. 
For that reason, the 4 are designated as buceph¬ 
alid cercaria A, bucephalid cercaria B, etc., in¬ 
stead of giving each a formal species name that 
would disappear as a junior synonym should life- 
history studies reveal the adult to be a previously 
named species. 

Besides the distinctive tail, bucephalid cercar¬ 
iae have in common bodies with features whose 
presence need not be repeated in each descrip¬ 
tion: a ventral mouth leading directly into the 
pharynx, followed by a rhabdocoele intestine; an 
anterior rhynchus independent of the digestive 
system; and a mesostomate excretory system, 
each side with a common tubule receiving a pos¬ 
terior and anterior collecting tubule, and entering 
a tubular to saccate bladder at a distance from 
its anterior end. 

Drawings were made from living specimens 
stained with neutral red and observed under 
moderate pressure. All measurements, expressed 
in micrometers, were from 10 naturally emerged 
cercariae that were heat killed and mounted 


without coverslip pressure. For whole mounts, 
specimens were fixed in formalin-acetic acid- 
alcohol and stained with carmine. 

Bucephalid Cercaria A 
(Fig. 1) 

Description: Body 120-155 long by 25-40 
wide, minutely spinose anteriorly. Rhynchus 25- 
35 long by 15-23 wide, containing about 12 glands 
10-12 in length, opening anteriorly through ducts 
arranged in a circle. Anterior end of body with 
4 distinct lobes bearing coarse spines 1.0 in length. 
Pharynx spherical, 12-14 in diameter, in pos¬ 
terior half of body. Intestine rhabdocoele, 40-60 
long, extending anteriad from pharynx, its con¬ 
tents staining red with neutral red. Excretory 
bladder I-shaped, 25-42 long, slightly displaced 
from midline anteriorly by pharynx and genital 
primordium. Flame cell formula 2([2 + 2 + 2 
+ 2] + [2 + 2 + 2]) = 28, anterior and posterior 
collecting tubules on each side unite anterior to 
pharynx, resulting common tubule enters ante¬ 
rior third of excretory bladder. Genital primor¬ 
dium situated posterior to pharynx, indistinct, 
staining red with neutral red. Nerve commissure 
posterior to rhynchus. Basal portion of tail 20- 
32 long and 35-60 wide, strongly indented pos¬ 
teriorly. Furcae 7-12 thick near base; very ex¬ 
tensile, up to 10 times as long as the cercarial 
body. Sporocysts long and branching, 80-250 in 
width located in gonad of host, causing parasitic 
castration. Pigmentation in cuticula of sporo¬ 
cysts imparts orange color to gonadal area of 
infected clams. 

Swimm ing was not observed but cercariae were 
seen crawling on the bottom of the glass con¬ 
tainer in which infected clams were kept. 
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Figure 1. Bucephalid cercaria A from Anadara brasiliana. Ventral view of body and proximal portion of tail; 
details of excretory system shown only on left side of body. Scale bar = 100 #tm. 


Host: Anadara brasiliana (Lamarck), incon¬ 
gruous ark. 

Locality: Gulf of Mexico at Galveston 
Beach, Galveston, Texas, U.S.A. 

Habitat: Subtidal, in sandy substrate just 
beyond surf zone, in waters of 25-32 ppt salinity. 

Prevalence: One hundred seventy-two of 
358 clams (48.0%). 

Voucher specimen: U.S. National Parasite 
Collection, Beltsville, Maryland, Cat. No. 80839. 

Identity: In having a tail base with a distinct 
medial indentation posteriorly, this species re¬ 
sembles the cercaria of Bucephalus loeschi de¬ 
scribed by Hopkins (1958) from Donax variabilis 
from Mustang Island, Texas. However, the lat¬ 
eral cephalic glands and primordial cirrus sac 
reported for B. loeschi were not seen in the pres¬ 
ent species. 


Bucephalid Cercaria B 
(Fig. 2) 

Diagnosis: Body 275-345 long, 55-75 wide, 
minutely spinose. Rhynchus oval to pyriform, 
50-72 long, 40-55 wide, containing about 12 
elongated glands 18-20 in length, opening an¬ 
teriorly through ducts arranged in a circle. Rhyn¬ 
chus with 4 distinct lobes bearing coarse spines 
up to 2 in length. Pharynx oval, 30-40 wide by 
25-35 long, located on ventral surface of pos¬ 
terior half of body. Intestine, 55-95 long by 22- 
30 wide, extending posteriorly from pharynx, 
contents staining with neutral red. Excretory 
bladder I-shaped, 50-70 long, its anterior ex¬ 
tremity deflected to left of midline by intestine. 
Flame cell formula 2([2 + 2 + 2] + [2 + 2 + 
2]) = 24. Anterior and posterior collecting tu- 
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Figure 2. Bucephalid cercaria B from Ischadium recurvum. Ventral view of body and proximal tail region; 
details of excretory system shown only on left side. Scale bar = 100 fim. 


bules uniting in posterior half of body to form 
common excretory tubules entering excretory 
bladder laterally at its midlevel. Genital pri- 
mordium near the same level, staining pink with 
neutral red. Nerve commissure posterior to 
rhynchus. Basal portion of tail 70-150 wide by 
40-50 in length, indented posteriorly. Furcae ex¬ 
tensile, up to 10 times as long as body, 15-20 in 
thickness. Sporocysts as in cercaria A but branch¬ 
ing, imparting pale yellow hue to gonadal area 
of infected mussels. 

Swimming was not observed but cercariae were 
seen crawling on the bottom of containers with 
infected mussels. 

Host: Ischadium recurvum (Rafinesque), 
hooked mussel. 

Localities and prevalences: Morgan’s 
Point, Galveston Bay, Texas, U.S.A., 3 of 256 


mussels (1.2%); Offat’s Bayou, West Galveston 
Bay, Texas, U.S.A., 1 of 43 mussels (2.3%). 

Habitat: On coarse shell and rock substrates 
in intertidal and subtidal waters of up to 1 m in 
depth, 10-30 ppt salinity. 

Overall prevalence: Four of 305 mussels 
(1.3%). 

Voucher specimen: U.S. National Parasite 
Collection, Beltsville, Maryland, Cat. No. 80840. 

Metacercaria 
(Figs. 3, 4) 

The metacercarial stage of bucephalid cercaria 
B was obtained experimentally by placing 2 
species of killifishes with infected mussels in 
aquaria. Fishes were examined after 7 days of 
continuous exposure and all were found to con¬ 
tain numerous metacercariae encysted in the su- 
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Figures 3, 4. Metacercarial stage of bucephalid cercaria B. 3. Encysted raetacercaria from body musculature 
of Fundulus similis. 4. Ventral view of excysted metacercaria; details of excretory system shown only for left side 
of body. Scale bar = 100 fim. 


perficial musculature near the fin bases. Two 
control fishes of each species, which were not 
exposed to infected mussels, were found to be 
negative for bucephalid metacercariae. Drawings 
were prepared from mechanically excysted spec¬ 
imens under moderate coverslip pressure and 
stained with vital dyes. For measurements, 4 
specimens were mechanically excysted, heat- 
killed, and measured under a floating coverslip. 

Description: Cysts (Fig. 3) oval, 170-210 
long by 120-150 wide, with body folded on itself 
inside. Cyst wall thin, transparent. Mechanically 
excysted specimens (Fig. 4) 310-390 long by 120- 
160 wide; tegument minutely spinose. Rhynchus 
40-70 by 60-90, subtriangular in ventral view. 
Pharynx spherical, 45-55 in diameter, slightly 
anterior to midlevel of body. Intestine 120-170 


long, extending posteriorly from pharynx. Ex¬ 
cretory bladder 240-290 long, passing to right of 
intestine and pharynx to reach almost to rhyn¬ 
chus. Base of bladder wi th concretions that grad¬ 
ually disappear anteriorly. Flame cell formula 
2([2 + 2 + 2] + [2 + 2 + 2]) = 24. Three genital 
primordia stain pink with neutral red stain: that 
of the cirrus sac on left side of intestine, 90-140 
in length; and 2 indistinct, roughly circular pri¬ 
mordia 25-30 in diameter, posterior to intestine. 

Experimental hosts: Fundulus similis (Baird 
and Girard), long-nosed killifish; Fundulus gran- 
dis (Baird and Girard), gulf killifish. 

Identity: The metacercarial stages of 3 
species of Rhipidocotyle have been reported from 
the Gulf of Mexico. These include R. transversale 
described and reported by Chandler (1935); R. 
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Figure 5. Bucephalid eercaria C from Rangia cuneata. Ventral view of body and proximal tail region; details 
of excretory system shown only for left side, posterior extension of nerve trunk for right side. Scale bar = 100 
gm. 


lintoni Hopkins, 1954 (reported by Sparks, 1957), 
and R. Iepisostei Hopkins (1954). The life cycles 
of R. transversale and R. lintoni were resolved 
by Stunkard (1976). The metacercaria of buceph¬ 
alid eercaria B reported here differs from the me¬ 
tacercaria of R. transversale and R. lintoni in 
having 24 (instead of 16) flame cells and in hav¬ 
ing a longer excretory bladder. The metacercaria 
of R. Iepisostei differs from the present species 
in having 48 flame cells. 

Bucephalid Cercaria C 
(Fig. 5) 

Description: Body 300-418 long by 70-110; 
spinose with spines more prominent on anterior 
third. Relatively coarse spines up to 2 long on 4 
distinct lobes at anterior end. Rhynchus 60-95 


long by 50-65 wide, containing numerous indis¬ 
tinct glands with ducts opening anteriorly. Phar¬ 
ynx spherical, well posterior to midlevel of body, 
28-42 in diameter. Intestine extending anteriad 
from pharynx, 80-140 in length, staining red with 
neutral red. Paired clusters of indistinct cephalic 
glands posterolateral to rhynchus; stained very 
light pink by neutral red. Excretory bladder 
I-shaped, 65-90 long. Flame cell formula 2([2 + 
2 + 2] + [2 + 2 + 2]) = 24. Three genital pri- 
mordia anterolateral to excretory bladder, each 
roughly circular in outline, 15-30 in diameter. 
Primordia staining pink with neutral red stain. 
Nerve commissure posterior to rhynchus, with 
trunks extending posteriad to level of excretory 
bladder. Basal portion of tail 115-160 wide by 
45-70 in length, indented posteriorly. Caudal 
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Figure 6. Bucephalid cercaria D from Periploma 
margaritaceum. Ventral view of body and proximal tail 
region of cercaria; details of excretory system shown 
only on left side. Scale bar = 100 jim. 

furcae extremely protrusile, extending up to 10 
times length of body, 17-22 in diameter. Spo- 
rocysts long and branching, 45-185 in width, 
walls containing orange pigmentation and im¬ 
parting gross light orange color to gonadal area 
of infected clams. Cercariae not observed swim¬ 
ming but crawling on bottom of glass container. 

Host: Rangia cuneata Gray, common ran- 
gia. 

Localities and prevalences: Lake Ana- 
huac, Texas, U.S.A., 50 of 428 clams (11.6%); 
McCollum Park, Texas, U.S.A., 10 of 279 clams 
(3.6%). 

Habitat: In intertidal and subtidal mud-sand 
substrates up to 1 m in depth, in waters of 0.3- 
10.0 ppt salinity. 


Overall prevalence: Sixty of 707 clams 
(8.5%). 

Voucher specimen: U.S. National Parasite 
Collection, Beltsville, Maryland, Cat. No. 80841. 

Identity: This cercaria resembles Bucepha¬ 
lus cuculus described by McCrady, 1874, from 
the oyster Crassostrea virginica (as figured by 
Hopkins, 1954) in being of similar size and in 
having the same flame cell formula. However, it 
differs from B. cuculus in lacking a constriction 
of the excretory bladder at its base and in having 
a distinct posterior cleft in the basal tail-segment. 

Bucephalid Cercaria D 
(Fig. 6) 

Description: Body 130-175 in length, 30- 
45 wide. Cuticula minutely spinose, spines coarser 
on anterior fifth of body; anterior end with 4 
lobes bearing coarser spines up to 1.5 long. Rhyn- 
chus 30-45 long by 18-25 wide, containing about 
12 glands with ducts opening in a circle at an¬ 
terior end of body. Pharynx well posterior to 
midlevel of body, 18-25 in diameter. Intestine 
25-45 in length; extending anteriad from phar¬ 
ynx, contents staining red with neutral red. Ex¬ 
cretory bladder I-shaped, 25-32 long, its anterior 
portion deflected to left of midline by pharynx. 
Flame cell formula 2([2 + 2] + [2]) = 12. Genital 
primordium on right side of excretory bladder 
posterior to pharynx, 14-18 long by 6-12 wide, 
light pink with neutral red staining. Nerve com¬ 
missure located posterior to rhynchus. Basal por¬ 
tion of tail 45-55 wide by 24-35 long, not in¬ 
dented posteriorly. Caudal furcae long and 
protrusile, up to 10 times length of body, 70-90 
in diameter. Sporocysts branching, 20-65 in 
width, unpigmented. Gonadal area of infected 
clams pale white instead of the creamy white 
color of this area in uninfected clams. A few 
apparently normal host gametes (eggs) were ob¬ 
served in 1 infected clam, indicating that para¬ 
sitic castration may not always be complete prior 
to cercarial production by the parasite. 

Swimming of cercariae was not observed; 
specimens were found crawling on the bottom 
of the glass containers that held the host clams. 

Host: Periploma margaritaceum (Lamarck), 
spoon clam. 

Locality: Galveston Beach, Galveston, 
Texas, U.S.A. 

Habitat: Subtidal in sandy substrate just be¬ 
yond surf zone in waters of 25-32 ppt salinity. 

Prevalence: Four of 268 clams (1.5%). 


Copyright © 2011, The Helminthological Society of Washington 



OF WASHINGTON, VOLUME 57, NUMBER 1, JANUARY 1990 • 


11 


Voucher specimen: U.S. National Parasite 
Collection, Beltsville, Maryland, Cat. No. 80842. 

Identity: This species is similar to Cercaria 
apalachiensis Holliman, 1961, from Mulina lat¬ 
eralis in Florida in that both have 12 flame cells, 
and about 12 glands in the rhynchus. However, 
C. apalachiensis is larger (150-200) and has a 
distinct cleft in the posterior margin of the tail 
base, which does not occur in the present species. 
Habitats of the molluscan hosts also differ mark¬ 
edly. Holliman (1961) found infected M. lateralis 
in a salt marsh environment, whereas spoon clams 
(Periploma margaritaceum) infected with cer¬ 
caria D were from an exposed beach area. 

Summary 

This study increases the number of bucephalid 
cercariae reported from the Gulf of Mexico from 
6 to 10, whereas about 30 species of adult bu- 
cephalids are known from those waters. 
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Name Change for the Proceedings 

At the 601st meeting of the Society on 15 February 1989, the members present voted on and 
passed a motion to amend the Constitution of the Society. Thus was the name of the Proceedings 
of the Helminthological Society of Washington changed to the Journal of the Helminthological Society 
of Washington effective with Volume 57. The principal reason for the change was to avoid the 
perception of some agencies and individuals that ours is not a peer-reviewed journal. 
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